The aim of this study is to analyse the aspects of temporality in Greek magical papyri. The research presented in this paper is divided into two conceptual parts. In the first part, the paper focuses on the question, which time (i.e. of the day/month/year) is the most suitable to perform the spell-ritual according to papyri-texts. In the second part, the paper deals with the question of duration with regard to the performance of spell-rituals. These questions are evaluated quantitatively by the means of the statistical analysis, which offers a more systematic and detailed understanding of the temporal dynamics in practice of magic in antiquity. A key source for this study was the Betz's edition of the Greek magical papyri (1986), compared to the Preisendanz's Papyri Graecae magicae: die griechischen Zauberpapyri (2001).
Introduction
Various aspects of temporality have always been deeply connected to human ritualistic behaviour. The solar and lunar cycles were basis for the large number of religious practices and magical rituals.
1 This paper is trying to observe and evaluate the various aspects of temporality in the rituals described in the Greek magical papyri. 2 The analysis of the text within the Greek magical papyri offers the following research questions with respect to time: How much time did it take to perform these rituals? Does the amount of time needed to perform the ritual say something about its significance? It will also research other aspects of time in connection to the rituals -which time of the day was the most suitable for performing the spell-ritual? Do certain kinds of spells require certain times of the day, or is it the darkness of the night that is generally needed, as was indicated by Apuleius in Metamorphoses? 3 The research questions mentioned above will be approached by the quantitative analysis of the Greek magical papyri and comparison to the accounts of the classical authors.
Interesting about this account is that it shows solely the night as suitable to perform magic and suggests that during the day it would not be possible. Otherwise the witch would not have threatened the sun. This is not the only time when the author expresses this belief. Apuleius also mentions the night as the most suitable time to perform magic in Apologia:
Magia ista, quantum ego audio, res est legibus delegata, iam inde antiquitus XII tabulis propter incredundas frugum inlecebras interdicta, igitur et occulta non minus quam tetra et horribili, plerumque noctibus vigilata et tenebris abstrusa et arbitris solitaria et carminibus murmurata.
8 "Now this magic of which you accuse me is, I am told, a crime in the eyes of the law, and was forbidden in remote antiquity by the Twelve Tables because in some incredible manner crops had been charmed away from one field to another. It is then as mysterious an art as it is loathly and horrible; it needs as a rule night-watches and concealing darkness, solitude absolute and murmured incantations, to hear which few free men are admitted, not to speak of slaves."
9
Here he states that magic needs night-watches and darkness as a rule, and the way this fact is plainly stated might suggest that this was somehow common public knowledge or part of the folklore during that time. We can find the similar opinions among the texts of other authors, as well. Among others in Ovid's Metamorphoses, in the part where Medea is talking about her own magical powers: Triple Hecate, you who know all our undertakings, and come, to aid the witches' art, and all our incantations"
11
We can also find reference to the night in Ovid's Amores, which is very similar to the account of Apuleius and behaviour of his witch, who turned herself into a bird, and this change was described in detail, including the part where she grew the feathers, which is mentioned by Ovid: 13 Transl. Kline (2001: p. 26 ).
14 Trivia -"goddess who haunted crossroads, graveyards, and was the goddess of sorcery and witchcraft, she wandered about at night and was seen only by the barking of dogs who told of her approach" - Zimmerman (1964: p. 278 ).
15 Tib. 1,5,9-18.
16 Transl. Kline (2001a: p. 16 ).
17 Tib. 1, 8, [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] The mentions of the night in connection to magic are not surprising, since the darkness of the night can not only cover the often forbidden magical deeds, but also give the ritual more magical atmosphere. It seems that these opinions were present in the folklore of the time and they are reflected in the literature as well. However, in the Greek magical papyri we can find all times of the day prescribed as the time suitable to perform certain spells. Very often, the most suitable time is the sunrise, sometimes attested with the exact hour needed for the best results. Sunrise is indicated as the suitable time for the performing of the spell most often, present in 29 papyri-spells. Night is mentioned in 16 of them. Only other mentioned times of the day are evening (7 times) and midday, which is only mentioned in combination with other times of the day, never on its own.
The question, why the sunrise is indicated in the most papyri spells as a suitable time to perform a spell can be possibly answered by its significance. The start of the new day, the "birth" of the sun was believed to have magical powers, which could help in creating the spell power. This belief is reflected in many religions and cults worshipping the sun as a personification of a god.
19 Among the Romans, the cult of Sol Invictus ("Unconquered Sun") was favoured among the emperors 20 and gained much popularity, especially among the soldiers.
21

Time of the week
Time of the week is not indicated often in the papyri spells; the only example is the one given below. This could be explained by the higher importance of the lunar calendar, 22 since the weekly cycle is "entirely dissociated from the lunar cycle".
23
Time of the week is listed in PGM IV. 1-25, which is titled "The spell for revelation". The spell begins with the calling for "the great daimon" and the sequence of the voces magicae.
24 After that the text mentions the day of the week:
... ἠμέρᾳ Διὸς ὥρᾳ α´, ἐπὶ δὲ ῥυστικῆς ὥρᾳ ε´αἴλουρος [ ], η´ αἴλουρος ... "... on the day of Zeus (Thursday) in the first hour, but on the day of deliverance (Sunday) in the fifth hour..
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The text then ends with the part meant to be spoken -the invocation of various gods.
Time of the month
The time of the month suitable for performance of a spell is indicated in 42 papyri spells. This time is based on lunar calendar, counting usually from the new moon. 25 New moon and full moon are present as the important days for magic, but not as important as we would have expected. They are only mentioned two times. More often the spell calls for a certain day number (3rd day, 14th day etc.) or the phase of the moon (waning moon most often) or the moon being in certain zodiac sign.
A very interesting take on temporality can be seen in this papyri spell, titled "the Lunar horoscope" -PGM III. 275-281, which explains which lunar zodiac signs are the most suitable to perform certain types of magical spells: [Κύκλος] These observations of the planets and their influence on everyday life (including magic) are not uncommon for people in antiquity, especially Egyptians during the time the Greek magical papyri originated.
26 This is also attested in the literature in the account of the Diodorus of Sicily, which he wrote between the year 60 and 30 BCE: "The positions and the arrangements of stars, as well as their motion, have always been the subject of careful observation among the Egyptians, if anywhere in the world..."
27 That might also be a reason why there are these instructional papyri-texts, mentioning the best time to perform certain kinds of spells based on astrology.
In other instances, the papyri texts mention the time of the month not based on zodiac signs and simply working with the days of the calendar month as in PGM IV. 26-51, titled "the Initiation" and PGM V. 213-303, titled "the Hermes' ring", where the exact days of the month are indicated:
25 For more on ancient egyptian astrology see Barton (2016: pp. 19-29) .
26 2nd century BCE-5th century CE (Betz 1986: p. 41 ).
27 Barton (2016: p. 24 ἡμέραι, ἐν αἷς δεῖ ποιεῖν ἀπὸ ἀνατο λῆς Ζ´, θ´, ι´, ιβ, ιδ, ις, κα, κδ, κε. ταῖς δὲ ἄλλαις ἔπεχε.
"The days in which it is proper to perform this rite are, counting from the rise of the new moon the 7th, 9th, 10th, 12th, 14th, 16th, 21st, 24th, 25th. On the others, restrain yourself."
Time of the year
Not many papyri spells refer to specific time of the year, but when they do, they indicate the specific date, rather than longer period of time. The only three "special" days mentioned in connection to year are in these three papyri spells: PDM XIV. 875-885 ("when the sun fills the sound eye"), 28 PGM XXVIIIa. 1-7 ("15 th day of Pachon") 29 and PGM XXVIIIc. 1-1 ("4th day of Phamenoth").
30
Time needed to perform the spell
Other interesting aspect of temporality in the Greek magical papyri is the duration of the spell ritual, in other words -how long did it take to complete the ritual. To be able to research this question in detail, it was necessary to divide the spell into three parts: preparation, performance and effect of the spell.
Preparation
Preparation for the spell consists of the tasks that need to be done before the actual ritual could take place, usually the purification period and the gathering of the ingredients. The purification is the time needed for the performer to cleanse themselves, both 28 Meaning summer solstice (Betz 1986: p. 240 Sometimes the preparation can take even longer because of the very long purification period, as in PGM XIII. 1-343, titled "A sacred book called 'Unique' or Eight book of Moses":
ἁγνὸς μεῖνον ἡμέρας μα´ προψηφίσας, ἵνα εὶς τὴν σύνοδον τὴν ἐν κρι ῷ καταντήσῃ "Remain pure 41 days, having calculated in advance so that your completion of them will coincide with the dark of the moon which occurs in Aries."
31
And sometimes the preparation does not take that many days, but it seems tedious all the same, as in PGM XIII. 646-734, which is titled "a different version of the incantation ritual":
ποιήσας τὸν πέτασον οὕτως. λαβὼν σινδόνα καθαρὰν ἔνγραψον κροσῷ τοὺς τξε´ θεούς… "Prepare the canopy thus: taking a clean sheet, write on the border the names of 365 gods…"
Performance
Performance is the part of the spell which requires action, as listed in the recipe -using the ingredients, doing sacrifice, saying invocations. It usually does not take as much time Aspects of Temporality in Greek Magical Papyri
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as the preparation, since this part is the most straightforward and clearly stated.
Effect
Two types of the spell-effects can be observed within the rituals of the Greek magical papyri. Effect of the spell can be either limited or unlimited and both can be often seen within the same spell. Limited effect, i.e. lasting only until the desired effect is achieved, can often be seen in love spells, as in PGM IV. 296-466, which is titled "A wondrous spell for binding a lover":
νεκύδαιμον, τῶν ἐντολῶν καὶ τῶν ὀνομάτων, ἀλλ´ ἔγειρον μόνον σεαυτὸν ἀπὸ τῆς ἐχούσης σε ἀναπαύσεως, ὅστις ποτὲ εῖ, εἴτε ἄρρης, εἴτε θῆλυς καὶ ὕπαγε εἰς πάντα τόπον, εἰς πᾶν ἄμφοδον, εἰς πᾶσαν οἰκίαν καὶ ἔνεγκόν μοι τὴν δεῖνα, καὶ κατάσχες αὐτῆς τὴν βρῶσιν καὶ τὴν πόσιν, καὶ μὴ ἐάσῃς τὴν δεῖνα ἄλλου ἀνδρὸς πεῖραν λαβεῖν πρὸς ἡδονήν, μηδὲ ἰδίου ἀνδρός, εἰ μὴ ἐμοῦ μόνου, τοῦ δεῖνα, ἀλλ´ ἕλκε τὴν δεῖνα τῶν τριχῶν, τῶν σπλάγχνων, τῆς ψυχῆς πρὸς ἐμέ, τὸν δεῖνα, πάσῃ ὥρᾳ τοῦ αἰῶνος, νυκτὸς καὶ ἡμέρας, μέχρι οὖ ἔλθῃ πρὸς ἐμέ,τὸν δεῖνα, καὶ ἀχωριστός μου μείνῃ ἡ δεῖνα. ποίησον, κατάδησον εἰς τὸν ἅπαντα χρόνον τῆς ζωῆς μου καὶ συνανάγκασον τὴν δεῖνα ὑπουργὸν εῖναι μοι, τῷ δεῖνα, καὶ μὴ ἀποσκιρτάτω ἀπ´ ἐμοῦ ὥραν μίαν τοῦ αἰῶνος.
"Do not fail, god of the dead, to heed my commands and names, but just arouse yourself from the repose which holds you, whoever you are, whether male or female, and go to every place, into every quarter, into every house, and attract her, NN, to me and with a spell keep her from eating and drinking, and do not allow her, NN, to accept for pleasure the attempt of another man, not even that of her own husband, just that of mine, NN. Instead, drag her, NN, by the hair, by her heart, by her soul, to me, NN, at every hour of life, day and night, until she comes to me, NN, and may she remain inseparable from me. Do this, bind her for all the time of my life and help force her, NN, to be serviceable to me, NN, and let her not frolic away from me for even one hour of life."
The limited effect of the spell can be seen in the first part of the text ("drag her, NN, by the hair, by her heart, by her soul, to me, NN, at every hour of life, day and night, until she comes to me"). Towards the end, the unlimited effects of the spell are listed ("bind her for all the time of my life and help force her, NN, to be serviceable to me, NN, and let her not frolic away from me for even one hour of life"). This combination of limited and unlimited effects of the spell is very typical for love-spells.
Limited effect of the spell can also be often found in invisibility spells, which are supposed to work until the spell is revoked by performing a special task or waiting until a certain time has passed. This can be seen in PGM I. 222-231, which is titled "Invisibility spell":
"Make me invisible, lord Helios, ... in the presence of any man until sunset."
In many cases, the spell recipes contain a time-related formula ἤδη, ἤδη, ταχύ, ταχύ 32 ("immediately, immediately, quickly, quickly"), which is supposed to help the spell take the desired effect quicker. This can be seen in PGM I. 247-262, which is titled "Tested spell for invisibility": ποιήσατέ με, τὸν δεῖνα, ἔποπτον πᾶσιν ἀνθρώποις ἐν τῇ σήμερον ἡμέρα, ἤδη, ἤδη, ταχύ, ταχύ! "Make me, NN, visible to all men on this day, immediately, immediately, quickly, quickly!"
Possible explanations
The question then arises, why would people perform these complicated and often timeconsuming rituals?
33 Unlike the official state religions and organized cults, performing magic was not a society binding tool. Fritz Graf argues, 34 that in the perfect society, magic would cease to exist, since it is based on human distrust and fear. It was often performed in secrecy and forbidden by law, 35 so its performers risked negative consequences. Was the outcome of the spell-ritual something so desired that it was the only reason why people turned to magic? Or was there something in the process itself, that made magic desirable? One of the possible explanations could be found in the effects of the spells. When in a dire situation, with no other viable way to influence its outcome, people turned to magic as a form of having control over the situation, that was otherwise outside of their reach. Spells for finding thieves or even the love-spells are the perfect example. But that still doesn't explain why many of the ritual-spells were so complicated and demanded considerable amounts of time to perform. If the effect was the only reason for performing magic, would it matter if the ritual was more complicated? And this also brings the question: Does the complexity and length of the spell increase the chance of better outcome in the eyes of the performers of magic? Especially considering the belief that every step of the ritual needed to be performed perfectly for the desired outcome, wouldn't the higher complexity of the spell mean much more space for mistakes? Maybe answers to these questions can provide the research into ritual itself and ritualistic behaviour provided by the cognitive science of religion. One of the recent theories of cognitive behavioural studies by Liénard and Boyer 36 suggests, that the length and the complexity of the ritual could be directly connected to the feelings of satisfaction in the human brain. Responsible for this is the so called "Hazard precaution 32 These time formulae can be also found on numerous places in curse tablets, for more see Urbanová (2018: § 3.3.1, 3.3.1.1).
33 For more on rituals in general see Bremmer (2007: pp. 32-44) .
34 Graf (2002: p. 98 ).
35 For more on sancions on magic in antiquity, see Phillips (1997: pp. 260-276) .
36 Liénard & Boyer (2006: pp. 1-59) .
system", a mechanism in the brain, according to which the brain is highly susceptible to any signs of possible danger and it tries to avoid it by performing any kind of ritual, even if it seems unrelated to any kind of danger. Simple prescribed steps of the ritual can help to placate the brain's Hazard precaution system and the more complicated and longer these steps are, the higher the feeling of satisfaction is. This might be also an explanation why people didn't question these time-consuming rituals -it provided them with pleasant feelings of satisfaction. This of course applies to any kind of ritualistic behaviour, not only to the rituals in the Greek magical papyri, but it could be a part of the explanation for their complexity without the society-binding context. The need for more detailed research of the reasons behind the rituals was also expressed by Marshall: 37 "Most thinking about rituals in recent years has focused on their symbolic content, maintaining that ritual is merely one more medium in which ideas are symbolically expressed, transmitted, and reinforced. But such an approach cannot explain why these particular messages are expressed in this particular way".
Conclusion
The time is an important factor in the spells of Greek Magical Papyri, no matter whether it is the time needed to perform the spell, or the time of day the most suitable for the task. It was found out that despite the popular opinions on the matter by the ancient authors and modern folklore together, night was not the most suitable time to perform magic -it was the sunrise, at least as far as the spells in Greek Magical Papyri mention.
As to why people perform these complicated and time-consuming spells at all, if we use the cognitive science of religion theory, it could be because they just want to feel like they are doing something to achieve the result, which is otherwise outside of their powers. And the more complicated the task, the bigger the feeling of the satisfaction is. Of course, the survey of the reasons to perform these complicated rituals is preliminary. It should raise questions and prompt the further interdisciplinary research into the topic of magical rituals in antiquity. 
